The Higgs theory introduces the idea that space is filled up throughout by a quantum fluid medium, giving mass and mechanical properties to the elementary particles by the Higgs mechanism. This Higgs Quantum Space (HQS) thus governs the inertial motion of matter-energy and is locally their ultimate reference for rest and for motions. On the other hand, motion with respect to the local HQS and not relative motion is the origin of all the effects of velocity on matter, on light and on clocks. In previous works, the author has shown that the HQS, moving round the astronomical bodies according to a Keplerian velocity field ( )
Introduction
The structure of the galaxies is rather different from that of our solar system. While more than 99% of the mass of solar system is concentrated in the central (static) sun, more than 99% of the galactic mass is orbiting, within the thin galactic disk in the form of stars, around the galactic center, under the collective gravitational field created by these orbiting stars. In fact, the solar system too is disk shaped, however, the disk, formed by the planets, satellites and the asteroids all together contains less than 1% of the mass of the solar system. It however is sufficient to give rise to the Pioneer 10 and 11 anomalies as will be explained in rotation. The idea of the invisible dark matter is much too exotic. To present date nobody has idea what the nature of this dark matter could be. Some people think that it is formed by non-hadronic chargeless particles (WIMPS) that do not scatter, absorb or emit electromagnetic radiation. It is assumed that dark matter is constituted by particles with large masses and to interact with ordinary matter only by gravity. However, if dark matter interacts by gravity, why then is it not concentrated and found within stars and within galaxies? Some people even compute the distribution of dark matter in the form of halos round the galaxies that supposedly can cause the non-Keplerian galactic rotation. In Summary, the observed non-Keplerian rotation of the galaxies is actually among the most serious impasses in the current theories of space and gravitation [4] [5] . Another way to address the problem of the peculiar galactic rotation rate is by the gravitational potential. Several authors [6] have computed the gravitational potential ( ) U r     as a function of the radial distance from the galactic nucleus for our Milky Way galaxy as well as for other galaxies, with base in the current theories of space and gravitation, taking into account the observed matter distribution in these galaxies. Systematically all these computed gravitational potentials are inconsistent with the observed rotation rate of the galactic disk.
The profile of the gravitational potential can also be obtained by an empirical method, using the circular orbital velocity profile of the stars, like that depicted in Figure 1 . According to the Virial theorem, the gravitational potential, of a spherically symmetric source, has a very simple relation with the circular orbital velocity ( ) orb V r . Although this approach is not exact, because galaxies are not spherically symmetric, it is sufficiently precise to provide some clear-cut conclusions. For a central inverse quadratic force field the relation between the gravitational potential and the circular orbital velocity is: Figure 2 , the gravitational potential is assumed to follow nearly the usual (1/r) dependence, however only on from the galactic border.
of our Milky-Way galaxy in Figure 1 . The galactic gravitational potential curve, obtained in this way, is to be seen as approximately the observed potential.
Especial attention is called to the region within the galactic disk. The result shows that, in this region, the gravitational potential is closely leveled, which, from the Newtonian gravitation viewpoint, means that the force field toward the galactic center is almost zero ( ( ) ( ) ( )~0 r m r U r = = − F a grad ). However, despite this absence, the stars are moving along circular orbits round the galactic center. From the usual mechanics point of view, this breaks fundamental principles of mechanics and seems absurd. Moreover, the spacetime curvature of GR too is well known to be unable to explain these observed orbital motions.
The impasse of the current theories with the observed non-Keplerian galactic gravitational dynamics can be solved in two ways: Or solid evidence must be found that enough dark matter is present at the right place or a fundamentally new gravitational theory must be found that explains this rotation without the need of dark matter. The perspective of success along the first possibility is hopelessly low. Therefore, the present work puts the hope on the second possibility. In the sixties of the past century a series of ground breaking scientific achievements, involving many brilliant scientists, have disclosed the origin of the inertial mass of the elementary particles [7] [8]. Peter Higgs has made the decisive step toward the solution. For this reason the theory is known by his name. The Higgs mechanism, providing inertial mass to the elementary particles, is of vital importance. Without it, the existence of our universe simply would be impossible. The HQS also couples indirectly to all the elementary particles porting hypercharges (quarks and leptons) by a Yukawa like mechanism, giving them mass. The Higgs mechanism is the perfect HQS analog of the Meissner effect [9] in superconductivity that couples to the electromagnetic (EM) field, confining and quantizing it and giving inertial mass to the EM field quanta (photons) within superconductors. The first clue that coupling of a field to a quantum condensate gives rise to mass terms was discovered by Anderson in superconductivity [10] . 
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Briefly the Higgs Quantum Space Dynamics Gravitational Mechanism
This Keplerian velocity field is the quintessence of the gravitational fields. In this Keplerian velocity field, the velocity of the HQS increases for decreasing radial coordinate r at all positions [ ] , , r θ φ round the gravitational source from the equator to the Poles. Therefore, the local distribution of velocity (velocity gradient) through any infinitesimal region in any [ ] , r θ plane, which is parallel to the wave fronts of a particle moving along the φ coordinate, is consistent with rotation of the local HQS and necessarily of the local inertial reference (IR) round an overhead axis. The angular velocity round this overhead axis points along θ + and can be shown (Refs. (11, 12) to be located in the ordinary space at a distance r above the position of the particle. The local rotating references are inertial references because it is the HQS, ruling the inertial motion of matter that is itself so rotating. This will say that a free particle, initially stationary in the ordinary space within this Keplerian velocity field (earth-based laboratory) is implicitly moving with respect to the local (moving) is so difficult to grasp. The non-uniform velocity of the HQS in the Keplerian velocity field is the key feature that implements this apparently magic physics. In conclusion, the gravitational pull is nothing than simply and exactly a centrifugal pull, generated by the Keplerian velocity field of the HQS. In view of these facts, the present work associates together the central idea of GR, according to which the gravitational pull is an inertial pull and the central idea of the Higgs theory, according to which the HQS governs the inertial motion of matter-energy and replaces Einstein's spacetime curvature by a Keplerian velocity field of the HQS. In the solar Keplerian velocity field, the orbiting earth, as well as the other planets of the solar system are very closely stationary with respect to the local moving HQS (and the local proper Lorentz frames). This predicts the absence of the gravitational slowing of the GPS clocks by the solar field, as observed. It also predicts the well-known absence of light anisotropy with respect to earth and all the other observed effects of the gravitational fields on light and on clocks. Current theories explain the absence of the solar gravitational slowing on the GPS clocks in terms of the principle of equivalence. However, the GPS clocks too are moving round earth in exactly the same conditions as round the sun, which too should cancel the gravitational slowing by the earth field. This cancelation however is not observed. The GPS clocks move round earth in orbits that make 55 degrees with the earth's equator. This is the relevant difference that is responsible for the non-cancelation of the gravitational slowing of the GPS Journal of Modern Physics clocks by the earth's field. Please see Refs. [11] [12] [13] for the detailed explanation. The absence of the solar gravitational slowing of the GPS clocks and the absence of light anisotropy with respect to the planet earth are both authentic signatures of the true physical mechanism of gravity in action.
The velocity field of the HQS of a galaxy results from the composition of a huge number of the stellar Keplerian velocity fields Equation (2) . In order to these stellar velocity fields to build up the galactic velocity field, the individual star velocity fields must be fairly well polarized. They must all be rotating in the same sense as the galactic rotation, round axes that are dominantly parallel to that of the galaxy. In the solar system, the planetary Keplerian velocity fields of the HQS are polarized to a high degree. This is evident from the fact that the planets move all in the same sense along circular orbits round the sun, within the plane of the solar system. Moreover, the planets rotate round nearly parallel axes and the planetary satellites move all in the same sense round these axes along nearly circular orbits closely within the plane of the solar system. The stars in the galaxies too orbit all in the same sense round the galactic center along closely circular orbits within the galactic plane. It seems reasonable to assume that the stellar Keplerian velocity fields rotate all in the same sense as the galactic rotation, round axes dominantly parallel to the galactic rotation axis.
The coming Sections will show that, due to the orbital velocity, the collective galactic velocity field of the HQS, created by the orbiting stars, has not the Keplerian form. It does not fall with the radial distance r as in the Keplerian velocity field (r −1/2 ). The reason is that, from the view of an external observer, the orbital velocity orb ν of each star subtracts from its local symmetric Keplerian velocity field Equation (2) toward the inner side of the orbit, however adds up to it toward the outer side. Because of this asymmetric effect, the velocity profile in the galactic disk of most galaxies becomes nearly constant with r and, in some galaxies, it even increases with the radial distance. It also naturally depresses the velocity profile within a central region as observed in all galactic velocity profiles.
It can even generate a central region with retrograde rotation, as observed in many galaxies. The next Section 3 makes a quantitative analysis for the case of a binary star system that reveals a key feature, which is essential to understand the non-Keplerian rotation of the galaxies. Section 4 constructs a qualitative model that reproduces the observed non-Keplerian rotation of the galaxies without the need of dark matter.
Binary Stars Contain a Key Feature that Unveils the Origin of the Non-Keplerian Rotation of the Galaxies
The crucial question to be answered here is: Why do the orbital velocities of the planets decrease with distance from the gravitational center according to ( )
1 r , while the orbital velocities of the stars in the galactic disk fall less than ( )
1 r and in many galaxies do not fall at all or even increase with distance r? This is the observational fact that the current theories of gravitation cannot Here the goal is showing that the gravitational theory, based in the HQS dynamics gravitational mechanism, predicts this non-Keplerian galactic gravitational dynamics without the need of dark matter. It even reveals incredible details. The origin of this behavior is related with the fact that motion of a gravitational source gives rise to important effects on the velocity field of the HQS, creating the gravitational fields, even for relatively low velocities. In the current theories only very high velocities, comparable to the velocity of light, cause significant changes. In order to highlight the relevance of the effects of motion of the gravitational sources on their HQS velocity field in a system of bodies gravitating in their self-consistent velocity field, let us begin with the simple case of a binary system of two equal stars. Assume that the velocity fields of both stars are perfectly polarized (velocity fields Equation (2) rotating in the same sense round parallel axes) and that the stars are both moving along the same circular equatorial orbit round the center of mass (CM). Please see a sketch in Figure 3 . These stars both will be moving along a same circular orbit, together with the local HQS in the collective velocity field of the HQS, created by them. They are each one stationary with respect to the local HQS. The gravitational dynamics of such a binary system has the virtue of disclosing very clearly the effects of the orbital motion of the sources on their velocity fields within the collective gravitational field of the binary system, which is seen by an observer in the non-rotating (XY) reference. These effects unveil the essential clue that is the key to understand the origin of the non-Keplerian galactic gravitational dynamics.
Consider two equal stars with equal masses
, moving in the same circular orbit round their center of mass (CM) and the velocity fields, creating their individual gravitational fields, rotating in the same sense as the orbital motion round parallel axes attached to the center of these gravitational sources, as shown in Figure 3 . These stars will be com-moving with the local HQS along circular orbits round the CM in the equatorial plane of the collective velocity field of the HQS, creating the gravitational field of the binary. Note that this configuration (axes forming less than 90 degrees) of the velocity fields is the only one leading to a stable bound system. It can be shown that stars with oppositely (anti-parallel) rotating velocity fields of the HQS cannot form a stable bound system, because, on approximating, their opposite velocity fields would add up and gradually cancel, thereby canceling their negative gravitational potentials. Such systems in fact must be anti-gravitating.
The gravitational dynamics of the binary system can be well described by Newtonian mechanics. Balance of the mutual Newtonian gravitational forces ( ) ( )
where 0 2x is the distance between the two stars and where 0 x is a positively defined length (please see Figure 3 ), which is the distance to the CM. Consider Otherwise, it would be impossible to their orbits to be circular. Hence, both
Equations (3) and (4) describe the velocity of the HQS at the orbits in the respective velocity fields. However, why are these velocities so different?
In the view of the present work, the difference between Equations (3) and (4) unveils a key feature that is responsible for the non-Keplerian rotation of the galaxies. This difference discloses the effect of the relatively slow orbital velocity of the gravitational sources on the velocity field of the HQS, creating their respective gravitational fields as well as on the collective velocity field coll V , responsible for the gravitational dynamics of the binary as viewed by an observer in the static non-rotating (XY) reference (please see Figure 3 ).
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However, in the opinion of an observer, moving together with one or the other source of the binary, the respective sources are stationary with respect to the local HQS and the velocity field of the HQS, creating the local gravitational field of each individual source, is closely spherically symmetric, as given by Equation (2), excepting only for small tides. This observer can confirm these facts by light anisotropy experiments and by the rate of his atomic clocks.
Nevertheless, from the viewpoint of an observer stationary in the static non-rotating (XY) coordinate axes (please see Figure 3) , which constitute the reference with respect to which the collective velocity field of the binary must be described, the velocity fields of the individual stars are considerably asymmetric. The value of the velocity of the HQS, at points on the X axis, is much larger outside the orbit of the binary than inside. Moreover, the sense of the velocity of the HQS inside the orbit is opposite to the orbital motion as well as opposite to the considerably higher velocity outside the binary. The circumstance is analogous to the observations of the wheels of a moving car in the view of a resting street observer and of the passenger in the car. In the view of the street observer the lower part of each wheel is stationary on the street, while the upper part is moving at a velocity two times the velocity of the car. However, in the view of the passenger, inside the car, the wheels are rotating symmetrically round their axes.
All these features are fundamental to understand the non-Keplerian gravitational dynamics of galaxies. In the case of the binary, the only possible reason for the reduced velocity of the HQS, at the position of M 1 or of M 2 is the orbital velocity of the companion star round the center of mass (CM). In fact the orbital velocity of the sources, given by Equation (3), subtracts from the spherically symmetric velocity fields Equation (2) in the reference of each source inside the orbit and adds up to it outside the orbit, as depicted in Figure 3 .
In order to put in evidence the full effects of motion of the gravitational sources on their velocity fields, consider now, in addition, a small test particle, moving in the collective velocity field of the binary along a direct circular orbit within the orbital plane of the binary. If this orbital motion takes place sufficiently far away from the binary, the asymmetries of the binary field will be minimized. The orbital velocity v of such a test particle is of course given by:
where r is the distance on from the CM of the binary. For large r Equation (5) too corresponds well to the velocity of the HQS round the binary, however in the collective velocity field round the binary:
In order to reconcile the addition of the velocity fields of M 1 and M 2 outside the binary with the velocity in the collective velocity field, given by Equation (6), the same orbital velocity that reduces the velocity fields toward the inner side, must increase it outward the binary orbit. It must increase the velocity field V 1 Journal of Modern Physics toward the left-hand side of M 1 and also increase the velocity field V 2 toward the right-hand side of M 2 as plotted in Figure 3 . At distances r much larger than 0 2x , the addition of the velocity fields of M 1 and M 2 must reproduce the value,
given by Equation (6) . Note however that the addition of the velocity fields, due to different sources M 1 and M 2 along the axis of X, must satisfy the sum rule:
The reason of this sum-rule is the fact that the velocity field of the HQS depends on the square-root of the source mass and distances. Taking into account the sum rule Equation (7), the addition of the velocity fields of M 1 and M 2 , at the +X axis and for large x (large r in Figure 3 ), takes the form:
Considering that, along the axis of X, r x = and the distance from M 2 is 0 x x − and solving for
for points on the +X axis, for 0 x x  , the velocity field, produced by M 2 is approximately given by:
A totally similar result is found toward the left hand side of M 1 and hence
Inserting the result of Equation (9) into Equation (8) and adding according to Equation (7), the velocity field of the binary to the right hand side of M 2 (along points on +X), for large x, which means large r, is:
( )
This reproduces the result of Equation (6) Hence, while, from the viewpoint of the static (XY) reference, the effects of the orbital velocity on the velocity fields of the individual stars change considerably the symmetry of the velocity fields of the individual stars, they do not affect significantly the value of the collective (total) velocity field far outside from the binary. The effective collective velocity field, outside de binary, is closely the same as in the case, in which the two sources are static. Journal of Modern Physics
In conclusion, toward the inner side of the binary, on the axis of X, the orbital velocity orb v subtracts from the spherically symmetric velocity fields (Equation (2)) of each source, in consonance with Equation (7):
where x′ is the distance on from either M 1 or M 2 toward the inner side and beyond respectively toward +∞ or −∞ along the X axis. However, outward the binary, either toward the left on from M 1 in Figure 3 or toward the right on from M 2 , the orbital velocity adds up to the respective spherically symmetric velocity field Equation (2), in consonance with Equation (7):
where x′ is the distance toward the left on from either M 1 or toward the right on from M 2 in Figure 3 , along the axis of X and to respectively −∞ or +∞ . In the view of an observer, stationary on the X axis of the non-rotating (XY) reference, far away at the right hand side of M 2 , M 2 contributes ( ) 3 2 GM x′ to the total gravitational potential of the rotating binary, the total value of which is Note that in the view of the current gravitational theories, the effect of the low orbital velocities on the gravitational potential of the individual sources is totally irrelevant. In these theories the gravitational potential depends only on the position and not on the velocity of the sources. However, the total gravitational potential far away outside the binary, predicted by both approaches, are the
The results expressed by Equations (11) and (12) and plotted in Figure 3 are a unique feature of the present HQS-dynamic gravitational mechanism. It arises from the fact that the gravitational dynamics is created by the Keplerian velocity fields of the moving sources. None of the current theories of gravitation can give rise to the features expressed by Equations (11) and (12) . These equations show that, while the velocity field, created by M 2 at its left hand side, is downward and has the value ( ) ( )
, at the right hand side it is upward and has the value ( ) ( )
. In these expressions x′ is the distance on from the position of M 2 to either sides. Hence, going in Figure 3 along the positive X axis, on from the CM, there is an upward velocity step V ∆ , from ( 
Note that this addition is not ruled by Equation (7) because the velocities are of the same mass. Going along the X axis toward the left hand side in Figure 3 , on from the CM, there is an analogous velocity step at the position of M 1 , however increasing the (opposite) downward velocity (please see Figure 3 ).
Note also that the magnitude of the velocity step depends on the square-root of the mass M as well as of x′ , the distance from this mass. For instance, the velocity of the HQS in the solar Keplerian velocity field achieves 436 km/sec at the solar surface. However, at distances of the first neighbor star (Alfa Centaurus) the velocity is only about 60 meters/sec. The sun thus creates on its surface a velocity step of 872 km/sec from side to side and only of about 120 meters/sec at the distances of Alfa Centaurus.
The velocity steps created by the stars in the binary are a key feature that is fundamental in the building up of the velocity field of the HQS, ruling the non-Keplerian galactic gravitational dynamics. In this building up, it is important to perceive that the upward orbital velocity step of M 2 in Figure 3 and given by Equation (13), does not only increase the upward velocity at the right hand side of M 2 , according to Equation (12), however also decreases the downward velocity at its left hand side, as given by Equations (11) . This shows that the total magnitude of the velocity step, created by M 2 , is the same as in the static situation, however shifted by the orbital velocity. The obvious conclusion from the above analysis is that the Keplerian velocity fields of the individual stars in the galactic disk act all in the sense of opposing the Keplerian reduction ( ) 1 2 1 r of the galactic velocity field. In this modified Keplerian dependence, the velocity outside the orbit that is increased by the orbital velocity, as well as the velocity inside the orbit, decreased by the orbital velocity, both act together in the sense of locally opposing the Keplerian decrease of the velocity as a function of the distance from the galactic center. In some galaxies this effect is strong enough to invert the velocity gradient so much that the velocity, instead of decreasing, effectively increases with r. However, beyond the border of the galactic disk, where the mass density falls strongly toward zero, the galactic velocity field of course tends to recover the Keplerian ( )
In-between the orbiting stars of the binary system the velocity fields of the HQS, due to M 1 or M 2 at the axis of X, are opposite to each other (please see Figure 3 ). Moreover, they are reduced by their orbital velocity given by Equation (3), as given by Equation (11) . Along the X axis, the addition of these internal velocity fields, according to Equation (7), shows that, close to M 1 , the upward velocity field of M 1 dominates and close to M 2 the downward velocity field of M 2 is dominant. The internal velocity field rotates in the opposite sense to that of the external velocity field. In-between the two masses, the resultant collective velocity field, as a function of the position x and along the axis of X, is
given by:
where 0
x is positively defined, but x, in the term of M 1 , is initially negative, but becomes positive beyond the origin (CM), while, in the term of M 2 , x is initially positive, but becomes negative below the origin of the (XY) system. If
the resultant velocity at the origin is zero (
points upwards and is large near M 1 (see Figure 3 ) and for
points downwards and is large near M 2 . The opposite velocity field within the binary orbit is not at all strange. In many galaxies, a central region rotates oppositely to the external disk. NGC 7331 is a well-known example in which the central bulge is rotating oppositely to the galactic disk. [16] In the other regions of the XY plane, the velocity field is strongly affected by continuity and conservation of volume. However, for large r the velocity field tends to the form given by Equation (6) . Along the axis of Y, the velocity of the HQS increases continuously for decreasing y, however the velocity gradient gradually falls and vanishes at 0 y = . The difficulty to describe the velocity field in such regions however is specific to the binary system. For more symmetric systems, like galaxies, this problem becomes irrelevant.
Finally, the collective velocity field of the HQS, generated by a binary system, necessarily is locally non-symmetric about the center of mass. On rotating in the ordinary space, binaries naturally induce oscillations (4π per orbit) in the magnitude of the collective velocity field of the HQS in the (XY) plane. These oscillations of the velocity field and of the gravitational field intensity expand at the velocity of light and are known as gravitational waves. Hence, while the rotation of circularly symmetric systems does not create oscillations of the velocity field and no gravitational waves, binary systems naturally create oscillations and emit gravitational waves. They are the most efficient mechanism in nature generating gravitational waves.
A Model for the Observed Non-Keplerian Rotation of the Galaxies, without the Need of Dark Matter
In the solar system, the sun and the planets rotate all in the same sense round axes closely parallel to the axis of the solar system. Moreover, the orbital motions of the planets round the sun and the orbital motions of their satellites all move along direct and closely circular equatorial orbits within the plane of the solar system. These orbital motions demonstrate that the Keplerian velocity fields, creating the gravitational fields of the sun, of the planets as well as of their satellites are highly polarized. The only significant deviation from this highly ordered dynamics is the rotation of Uranus and the orbital motions of its satellites. This however visibly is an exception, visibly due to a strong perturbation, like a catastrophic collision. In order to build up the galactic velocity field of the HQS, the velocity fields Equation (2) of the individual stars, too must be fairly well polarized. It is well-known that the stars in the galactic disk too are moving all along nearly direct circular orbits in the same sense round the galactic center.
Presently the orbits of their planets are largely unknown. It however seems quite reasonable to assume that the rotation axes of the stellar velocity fields of the HQS, creating the stellar gravitational fields, are fairly well polarized. Their velocity fields of the HQS must be rotating dominantly in the same sense as the rotation of the galaxy, round axes that make an angle lower than 90 degrees with the rotation axis of the galaxy. The rotation axis of our solar system is well-known to make about 63 degrees with respect to the rotation axis of the Milky-Way galaxy. This angular deviation may be related with the spiraled structure of our galaxy. Adequate addition of the star velocity fields must generate the galactic velocity field of the HQS that rules the galactic gravitational dynamics. important and incredible details. For instance, continuing the blue line in Figure  5 to the left for nearly two loop intervals, the rotation velocity may fall to zero. Continuing to the left, the rotation velocity of the star loops may invert and become retrograde, which strongly enhances the retrograde rotation within the central region. In many galaxies such retrograde rotation is observed.
In the star loop model, each star loop creates a velocity step V ∆ in the form of Equation (13) In terms of the gravitational potential, the successive star loops act each one in the sense of lowering the gradient of the collective (negative) gravitational potential. Depending on the mass density, the gravitational potential can become leveled or even fall with r, as is generally observed in an internal region and can also take place in some region of r within the galactic disk. From the viewpoint of the current gravitational theories, the stars in the galactic disk too attenuate the slope of the gravitational potential within the galactic disk. However, in these theories the attenuation is much too small to match the observations. The reason is that, in these theories, the effect on the profile of the gravitational potential within the galaxy depends only on the position of the gravitational sources (stars) and not on their orbital velocity.
In the region of r, where the star density is constant as a function of r, the velocity of the HQS in the collective galactic velocity field as well as the orbital velocity of the stars within the galactic disk necessarily increases with r. However, in the real galaxies the mass density variations with r are specific for each galaxy. Depending on the mass density as a function of r, an internal region about the galactic center may form that wholly rotates in the retrograde sense. NGC 7331 [16] is a well-known example in which the bulge rotates in a sense opposite to that of the external galactic disk, indicating that the mass density in the disk is especially high. Many other examples exist, in which retrograde rotation in an internal region is observed. The authors of Ref. [16] tried to understand the possible origin of this retrograde rotation in terms of catastrophic collisions, successive aggressions etc. However, none of these attempts was successful and the mystery remains unsolved to present date. In the present HQS gravitational mechanism the steep decrease of the orbital velocity profile near to the galactic center as well as the observed retrograde rotation in the internal region of many galaxies are perfectly natural features of the galactic velocity field that has a straightforward explanation. Beyond the galactic border, where only some (planetary) dwarf-galaxies and globular star clusters orbit round the galaxy, the star density in the galactic disk falls steeply and the galactic velocity field tends to recover the Keplerian ( ) Although the star loop model is only qualitative, it lets clear that the HQS-dynamic gravitational mechanism is the appropriate physics background that naturally accounts for the non-Keplerian rotation of the galaxies without the need of dark matter. It shows that the stars in the galactic disk strongly attenuate the characteristic slope of the Keplerian velocity field Equation (2), leading to the observed non-Keplerian rotation of the galaxies. It even naturally predicts the retrograde rotation, observed at the center of many galaxies. The planets in the solar system too constitute a disk round the sun, however a very tenuous one with irregular mass distribution and containing less than 1% of the matter of the solar system. The disk of the planets however is sufficient to attenuate a little bit the slope of the solar Keplerian velocity field and the gradient of its gravitational potential until the border of the solar system, where it regains the Keplerian dependence. This has the consequence that the gravitational acceleration of the solar field increases a little bit on going out beyond the border of the solar system. This may explain the Pioneer anomaly. The Pioneer anomaly is a very small but well-defined (anomalous) increase in the solar gravitational acceleration on the Pioneer 10 and Pioneer 11 spacecrafts, observed as they moved out in two opposite directions beyond the border of the solar system [17] [18]. To now this anomalous acceleration has no explanation.
The null results of the Michelson light experiments searching for light anisotropy due to the orbital and cosmic motion of earth demonstrate that the solar system, despite its orbital velocity of about 230 km/sec round the galactic center, is very closely stationary with respect to the local HQS ruling the inertial motion of matter and the propagation of light. However, our solar system obviously cannot be a privileged exception. All the other stars within the galactic disk must equally be closely com-moving with the local HQS in the galactic non-Keplerian velocity field. This shows that the equator of the galactic velocity field, creating the galactic gravitational field, coincides with the galactic disk. The stars are of course not constrained to move along these circular orbits by gravitational forces. These circular motions also cannot be explained in terms of spacetime curvature of GR. In the view of the HQS dynamics gravitational mechanism, analogously as the planets are carried round the sun by the HQS in the solar Keplerian velocity field, the solar system and the other stars are carried along circular equatorial orbits round the galactic center by the HQS in the galactic velocity field. These stars are locally stationary with respect to the local moving HQS, analogously as earth and the other planets of the solar system are stationary with respect to the local HQS in the solar Keplerian velocity field. This explains the null results of the light anisotropy experiments, searching for light anisotropy with respect to the planet earth in spite of its orbital motion round the sun and in spite of the orbital motion of the solar system round the center of the Milky Way galaxy. From a more general viewpoint, the observed isotropy of light, with respect to our planet earth, moving with the solar system in the Milky-Way galaxy and with the Milky-Way galaxy in the local region of space, also demonstrates that the recession between the galaxies and the expansion of the universe necessarily is concomitant with the expansion of the HQS itself. All the astronomical bodies throughout the universe are very nearly stationary with respect to the local moving HQS in the respective gravitational fields as well as with respect to the concomitantly expansion of the universe. This leads to the universality of the laws of physics independently from Einstein's Principle of Relativity. This problem will be the subject of another article on dark energy.
The Desperate Hunt for Dark Matter
Actually many groups around the world are searching for observational evidence of dark matter in the motion and collision of galaxies and in the motion within galactic clusters. Dark matter by definition is not observable via the electromagnetic spectrum. It however is believed to interact with matter via gravity and the weak nuclear force. It thus may indirectly be observable via gravitational perturbations on matter and on light. The gravitational effects of dark matter are believed to be responsible for the non-Keplerian rotation of the galaxies. People also are associating observed anomalous star streams and motions of galaxies with effects by dark matter. Dark matter also is believed to gravitationally affect the propagation of light, causing anomalous gravitational light lensing effects by galaxies and galactic clusters.
All these observations however are much too tenuous to give significant evidence for the existence of the enormous amount of dark matter that is estimated to be five times larger than the whole visible matter-energy in the universe. Some cosmologists [19] [20] suggest that dark matter simply may not exist and that it is a strange need, created by the current flawed theories of gravitation. It also is suggested that gravity is not a fundamental force; however an emergent phenomenon, due to some ignored physical mechanism, like entropic effects.
In the present work, gravity too is not seen as a fundamental force. It is seen as the result of inertial motions (wave propagation) within a moving spatial medium (HQS) that materializes the local Lorentz frames and governs the inertial motion of matter-energy. Likewise the Meissner effect in superconductors, the Higgs mechanism too may develop macroscopic screening velocity fields (currents) of the HQS round the astronomical bodies in the form of Keplerian velocity fields Equation (2) or the non-Keplerian galactic velocity fields, thereby macroscopically confining (expelling out) the matter fields and thereby reducing its energy. The preceding sections show that the velocity field of the HQS, created by the orbiting stars in the galaxies, has a non-Keplerian form. This non-Keplerian velocity field of the HQS straightforwardly explains the non-Keplerian rotation of the galaxies, without the need of dark matter. From this viewpoint, the anomalous star streams, observed near to galaxies and within galactic clusters as well as the apparently anomalous motions of galaxies, are caused simply by the extended velocity fields of the HQS beyond the galactic borders, where this velocity field tends to recover the Keplerian dependence. The dark matter hunters may simply be seeing effects of the HQS tempests, caused by neighboring interacting galaxies and galactic clusters.
Concluding Comments
The HQS dynamics gravitational mechanism is naturally appropriate to account for the gravitational dynamics in the solar system, without the need of postulating arcane spacetime geometry or postulating exotic dark matter. The non-Keplerian rotation of the galaxies is by far the clearest and most critical observation that the current theories cannot explain. The HQS dynamics gravitational mechanism naturally predicts this non-Keplerian rotation without Journal of Modern Physics the need of dark matter. No other theory of gravitation can do so, without requiring an enormous amount of exotic dark matter. The present work shows that the velocity of the HQS, within the galactic disk of most galaxies, is nearly constant as a function of the distance r from the galactic center. The velocity gradient of the HQS (central force field) is very low. However, despite the absence of a central force field, the stars move along circular orbits. Within the galactic velocity field of the HQS, the effective velocity c′ of light is given by ′ = + c c V , where c is the fixed velocity of light with respect to the local moving HQS and V is the local velocity of the HQS itself. The effective velocity of light traversing a galactic disk perpendicularly to the disk is expected to be lower. If the direction is not normal to the galactic disk, it also must be additionally delayed in the retrograde side and advanced at the prograde side. It however will undergo no significant change of direction. Hence, the light lensing effect on light traversing the galactic disk, if it exists at all, is very low. However, beyond the border of the galactic disk, the velocity field tends to recover the Keplerian ( ) 1 2 1 r dependence. The refraction rate of light, coming through this region from the back of galaxies, may be strong enough to be observed. This effect is analogous to that giving rise to the light lensing effect by the solar field, please see Section 5.5 of Ref. [11] . In fact, the refraction rate outside the galactic border is much smaller than that near to the sun. However, while the light lensing effect by the solar field is produced in about 13.5 milliseconds, in galaxies the excess time delay of light through the retrograde side or time gain in the prograde side may be of days or even of years. It hence can result in considerably large angular deflections. The solar Keplerian velocity field of the HQS along φ has a large velocity gradient (toward the sun) in the whole region. However, the galactic velocity field has a considerable velocity gradient only beyond the border of the galaxies and of colliding galaxies. Therefore, while the refraction of light by the solar field is relevant through the whole retrograde and also the whole prograde hemispheres, refraction by a galaxy or galactic clusters occurs only in limited regions around the border of the galactic disk.
Refraction by the galactic field is typically a non-local effect, because it takes place well outside the gravitational source. This precisely is what is seen in the obtained measurements of the light lensing in galaxies, in colliding galaxies and galactic clusters [21] . The refracted light is diffuse because the galaxies, emitting the light, are extended objects and their lensing cannot produce a well resolved
image. An idea that is often seen in the literature, asserts that a galaxy can move through another galaxy with very little interaction, likewise a swarm of birds flying through another swarm of birds. From the view of the present work, this is well far from reality. In the present view, besides possible collisions between stars, there is the collision between the two HQS velocity fields Equation (2). These velocity fields do not obey the principle of superposition, like electromagnetic pulses, however, they add up according to ( )
